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CLAIMS 

We claim: 



/ 1 . For an electronic design automation application, a partitioning method of 

7 / 

placing circuit modules in a region of an integrated circuit ("IC") layout, wherein said IC 

r 

layout includes nets and a plurality of circuit elements, each net representing 



interconnections between a set of circuit elements in the IC layout, the method 



comprising: y // 



■ A 

a) defining a plurality of'partitionmg lines that divide the IC region 

' / 

into several sub-regions; 

/' // 

b) identifying the set of/suh-regions containing the circuit elements of 

/ / / 

a net, said set of sub-regions representing the'net's configuration with respect to the 

/ / / 

defined partitioning lines; wherein a^onnection graph models the net's configuration with 

/ / / / 

respect to the defined partitioning/lines; y said connection graph having an edge that is 

completely or partially diagonal 



a/and 



c) identifying an attribute of the connection graph. 

/ / 

2. / Tlie method of claim 1, wherein the connection graph provides a topology 
of intercoiiiept lines tMat connect the sub-regions that contain the net's circuit elements. 



3. The method of claim 1, wherein said attribute is the length of the 
connection graph./ 
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4. The method of claim 1 , wherein said attribute is the number of bends in 
the connection graph. 

5. The method of claim 1, wherein said attribute is inforaiation about the 
connection graph intersecting the partitioning lines. 

6. The method of claim 1 further comprising identifying a second attribute of 



/ 



the connection graph. 



7. The method of claim 1 wherein identifying the attribute comprises: 

a) constructing the connection graph after identifying the set of sub- 
regions containing the net's circuit elements; 

b) measuring the attribute of the constructed connection graph. 



8. The method ofxlaim l/wher^in a data structure stores attributes of all 
connection graphs that m^del all potential ne|t configurations with respect to the 
partitioning lines, wherein identifying the attribute of the connection graphs comprises 
retrieving said attribute from /he data structure. 



9. The method of claim 8 wherein re 




said attribute comprises 



retrieving the attribute bjj using the identified set of sub-regions. 

10. Th^jii^thod of claim 1 further comprising calculating the cost of a 
placement layout within the region from the identified connection-graph attribute. 
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1 1 . The method of claim 1 further comprising: 



a) changing the position of /circuit element of the net from one sub- 



region to another; 



b) identify a new setof sub-regions that contain the circuit elements 



/ 



of the net, said new set of sub-regions/representing the net's new configuration with 
respect to the defined partitioning Hnes; wherein a new connection graph models the net's 
configuration with respect to thedefined partitioning lines; said new connection graph 
having an edge that is completely or partially diagonal; 



c) identifying an attribute of the new connection graph. 



12. The method of claim 1 further comprising: 



a) / / for each particular net that has a circuit element in said region, 



identifying the set of sub-regions containing the circuit elements of 

\ / 

the particular npt, said set ofsub-regions representing the particular net's configuration 
with respect to the defined partitiorung lines; wherein a connection graph models the 
particular net's configuration with respect to the defined partitioning lines; 



identifying an attribute of the connection graph; 

wherein some of the connection graphs have an edge that is completely or 
partiaflly diagonal; 
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b) calculating a cost of an initial placement configuration within the 
region by using the identified attributes. 



13. The method of claim 12 further comprisin^modifying the placement 
configuration in the IC regions to optimize the placement cost. 



14. The method of claim 13 further comprising: 

a) after optimizing the placement configuration within the region, 

/ 

defining a second plurality of partitioning lines that divide one of said sub-regions into 
smaller sub-regions; 

b) for each particular net that has a circuit element in said divided 

sub-region, 

r 

identifying the set of smaller sub-regions containing the circuit 
elements of the particular nety!>aid set of smaller sub-regions representing the particular 
net's configuration with respec ; to the second partitioning lines; wherein a connection 
graph models the particular netl configurationwith respect to the second partitioning 





lines; 

j J identifying an attribute of the connection graph; 

tyhe^ein some of the connection graphs have an edge that is completely or 
partially diagonal^ 
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b) calculating a cost of an initial placement configuration within the 
divided sub-region by using the identified attributes. 

15. The method of claim 1, wherein the region is the entire IC layout. 

16. The method of claim 1, wherein the regions a portion of the IC layout. 

17. The method of claim 1, wherein the partitioning lines are intersecting lines 
that define a partitioning grid. 



p i 18. The method of claim 1 , wherein the intersecting partitioning lines are N 

£ / 

SJ horizontal and M vertical lines that divide^theTC region into (N+1)(M+1) sub-regions, 

^ / / 

3 where N and M can equal any integer. ' 

m / 

1$ / 1 9. For an electronicydesign'automation ("EDA") application that performs a 

1 7\ 7 

^ placement process, a method of preTComputing costs of placements of circuit modules in 

/ w 

regions of integrated circuitf("IC jV) layouts, the method comprising: 

/ / /■ 

/ . / \ / 
a) defining a partitioning gricLwith N number of slots, said 

! I \ 7 

partitioning grid for partitioning aVegion of an IC layout into N sub-regions during the 



the EDA 



1 5 placement process of/the EDA application; 



b) I for each particular grouping of slots of said grid, constructing a 
connection graph that/models the topology of interconnect lines needed to connect said 
particular group of s/ots; 
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c) computing an attribute of each of the constructed connection 



graphs; 



d) storing said attribute in a data stracture. 



20. The method of claim 19 wherein computing an attribute of each 



connection graph comprises calculating the length of each graph 



2 1 . The method of claim 1 9 wherein'computing an attribute of each 



connection graph comprises calculating a bend- value of each graph. 



22. The method of claim 21 wherein the bend-value of a graph specifies the 
number of diagonal bends of the graph/^ 

23 . The method of elairii 1 9 further comprising defining a plurality of wiring 

/ 1/ 

/ y 

paths within said grid, wherein computing an attribute of each connection graph 
comprises identifying the'wirihg paths used by each graph. 



/ 



24. The method of c 



aim 19 further comprising defining a plurality of edges 



within said grid, wliereiji computing an attribute of each connection graph comprises 
identifying the edges intersected by each graph. 

/ , 

25. The method of claim 1 9 further comprising computing a second attribute 



of each of the constructed connection graphs; 

26. The method of claim 19 wherein said constructed connection graphs are 
constructed based on a first wiring model, the method further comprising: 
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a) for each particular grouping of slotspfsaid grid, constructing, 



based on a second wiring model, a connection -graph/that models the topology of 



interconnect lines needed to connect said particular group of slots; 



b) computing an^ribute of each of the connection graphs that are 
constructed based on the^con^wiring model* and 

c) / / stpfingfsaid attfibute in a data structure. 




27. / /TheT method of claim 26 wherein the first wiring model is the octagonal 
wiring model/knd the second wiring model is the hexagonal wiring model. 
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